A novel double-isotope technique for the enzymatic assay of plasma histamine: application to estimation of mast cell activation assessed by antigen challenge in asthmatics.
The concentration of plasma histamine may provide an index of mast cell activation (degranulation) and can be measured by a sensitive radioenzymatic assay based on its specific conversion to (3H)-methylhistamine in the presence of histamine-N-methyltransferase and (3H)-S-adenosyl-L-methionine. In this assay, the separation of excess (3H)-S-adenosyl-L-methionine from (3H)-methylhistamine requires several steps, for which a correction factors is necessary to maintain precision. In the present modification, duplicate 50-microliters aliquots of each plasma sample were incubated with histamine-N-methyltransferase and (3H)-S-adenosyl-L-methionine. A further aliquot, with an added standard of 200 ng/ml histamine, was incubated with histamine-N-methyl-transferase and (14C)-S-adenosyl-L-methionine. This standard was converted to (14C)-methylhistamine, and its recovery at the end of the assay corrected both for varying efficiency of methylation among plasma samples and for losses during the subsequent extraction and separation stages. The sensitivity of the assay was 25 pg/ml. The intra-assay and interassay coefficients of variation were 7.2% and 11.6%, respectively. In five asthmatics, antigen challenge caused a 28% fall in FEV1, and this was associated with a twofold to threefold rise in plasma histamine concentration. This assay may thus prove a useful method for assessing the role of mast cell release of mediators in vivo.